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DETAILED ACTION 
Priority 

1 . Receipt is acl^nowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), wliicli 
papers have been placed of record in tine file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 3/22/06 was filed after 
the mailing date of 3/22/06. The submission is in compliance with the provisions of 37 
CFR 1 .97. Accordingly, the information disclosure statement is being considered by the 
examiner. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 5, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al (US20030072255) in view of the background of 

applicant's specification (hereby referred to as the background). 

Re claim 1 , Ma teaches a data transmission method for a transmission apparatus 
of transmitting a plurality of data sequences from a plurality of transmission antennas to 
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a plurality of reception antennas using MIMO-OFDM (1|0017), the method comprising 
the steps of: 

dividing a synchronization symbol (1|0017, 1|0090. The header symbol is 
interpreted to be a synchronization symbol) in which predetermined amplitudes and 
phases are assigned to a plurality of subcarriers (it is well known In that OFDM symbols 
have a phase and amplitude) which are spaced at predetermined frequency intervals 
(fig. 1 B) and are orthogonal to each other (it is well known that OFDM symbols are 
orthogonal), into the plurality of transmission antennas (1|0017-1|0018), to generate a 
plurality of synchronization subsymbols (1|0017-1|0018). 

Ma fails to teach converting the plurality of synchronization subsymbols into radio 
signals, and simultaneously transmitting the radio signals from the plurality of 
transmission antennas. However the background teaches converting a plurality of 
synchronization symbols (Ssync of transfer frames 1 and 2 in fig. 19) into radio signals 
(110008), and simultaneously transmitting the radio signals from the plurality of 
transmission antennas (TX1 and TX2 in fig. 18, 1|0008). 

Therefore taking the combined teachings of Ma and the background as a whole, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the step of the background into the method of Ma. The 
motivation to combine Ma and the background would be to provide a robust system that 
improves efficiency (1|0004 of the background). 
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Re claim 2, the modified invention of Ma teaclies a data transmission metliod 
further comprising: 

modulating a plurality of pieces of transmission data to be transmitted from the 
plurality of transmission antennas into a plurality of data symbol sequences (modulating 
sections 902 and 903 in fig. 18 of the background, 1|0006 of the background); and 

generating propagation coefficient estimation symbols (element 901 in fig. 18 of 
the background, 1|0006 of the background) orthogonal between each of the 
transmission antennas as symbols (1f0007 of the background) for estimating inverse 
functions of propagation coefficients possessed by a plurality of transfer path between 
the transmission antennas and the reception antennas (1|001 1 of the background), 

wherein the converting and transmitting step includes: 

multiplexing (multiplexers 904 and 905 in fig. 18 of the background) the data 
symbol sequence, the synchronization subsymbol, and the propagation coefficient 
estimation symbol into a transfer frame for each of the plurality of transmission 
antennas (1|0007 of the background); and 

converting the transfer frame multiplexed for each of the plurality of transmission 
antennas into a radio signal (1|0008 of the background). 

Re claim 5, the modified invention of the background teaches a data 
transmission method wherein, in the converting and transmitting step, in order to 
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achieve synchronization between the plurality of transmission antennas, a single 
transmission local oscillator common (oscillator 908 in fig. 18 of the background) to the 
transmission antennas or a plurality of transmission local different among the 
transmission antennas, are used (1|0008 of the background). 



Re claim 15, the claimed limitations recited have been analyzed and rejected 
with respect to claim 1 . It would be obvious to have an apparatus to perform the 
method as claimed in claim 1 . 

3. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over background of applicant's specification (hereby referred to as the 
background) and Ma et al (US20030072255) in view of Dubuc et al 
(US20070263667). 

Re claim 3, the modified invention of Ma teaches a data transmission method 
wherein the step of modulating into the data symbol sequence includes: 

generating a data carrier (data symbol sequence 1 in fig. 19 of the background, it 
is well known that OFDM symbols are modulated onto subcarriers); 

generating a pilot carrier (Ssync in fig. 19 of the background, it is well known in 
the art that pilot symbols are also known as synchronization and training symbols. 
Furthermore, it is well known that the symbols are modulated onto subcarriers); and 
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orthogonally multiplexing the data carrier and the pilot carrier (multiplexer 904 in 
fig. 18 of the background) into a plurality of data symbols (fig. 19 of the background), 
and outputting the plurality of orthogonally multiplexed data symbols as the data symbol 
sequence (fig. 19 of the background, 1|0007 of the background). 

The modified invention of Ma fails to teach applying an amplitude and a phase 
based on the transmission data to a predetermined one of the plurality of subcarriers to 
generate the data carrier and assigning a known phase and amplitude to a subcarrier 
other than the data carrier to generate the pilot carrier. However Dubuc teaches 
applying an amplitude and a phase based on the transmission data to a predetermined 
one of the plurality of subcarriers to generate the data carrier (1|0060, the complex 
signal, whish is an OFDM signal, has an ampltiude and phase. It would be necessary to 
apply the amplitude and phase. Furthermore it is well known that OFDM signals are 
divided into subcarriers) and assigning a known phase and amplitude to a subcarrier 
other than the data carrier to generate the pilot carrier (1|0060, the pilot carrier is 
assigned a specific amplitude and phase). 

Therefore taking the modified teachings of Ma and the background with Dubuc 
as a whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the step of Dubuc into the method of Ma and the 
background. The motivation to combine Dubuc, Ma and the background would be to 
correct for distortion (1|0064 of Dubuc). 
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Re claim 4, the modified invention of Ma teaclies a data transmission metliod 
wherein, in the step of generating the pilot carrier, a known phase and amplitude are 
assigned as the pilot carrier to only one of data symbols to be simultaneously 
transmitted from the plurality of transmission antennas (1|0078 of Dubuc. A first pilot 
carrier has a first predetermined carrier amplitude and phase which is non-zero), and an 
amplitude of 0 is assigned as the pilot carrier to the other data symbols (1|0078 of 
Dubuc. A second pilot carrier has a second predetermined carrier amplitude and phase 
which is zero) to be simultaneously transmitted (1|0008 of the background). 

4. Claim 6-8, 10, 11, 13, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over background of applicant's specification (hereby referred to as 
the background) in view of Ma et a! (US20030072255). 

Re claim 6, the background teaches a data reception method for a reception 
apparatus of receiving a plurality of data sequences transmitted from a plurality of 
transmission antennas using MIMO-OFDM (1|0004), via a plurality of reception 
antennas, wherein 

the plurality of data sequences (transfer frames 1 and 2 in fig. 19) include 
synchronization symbols (Ssync in fig. 19) composed of a plurality of subcarriers 
orthogonal to each other (HOOOB, the signals are orthogonally modulated) into the 
plurality of transmission antennas (TX1 and TX2 in fig. 18), 

the method comprising the steps of: 
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receiving tlie plurality of data sequences for each of the reception antennas (RX1 
and RX2 in fig. 18,1[0009); 

synchronizing and demodulating the data sequences (demodulators 910 and 91 1 
in fig. 18, HOOIO) received by the plurality of reception antennas for each of the 
reception antennas (RX1 and RX2 in fig. 18); and 

estimating characteristics (elements 912 and 913 in fig. 18) possessed by a 
plurality of transfer paths between the transmission antennas and the reception 
antennas (fig. 18), for each of the transfer paths, based on the received signal 
demodulated for each of the reception antennas and the synchronization symbol 
included in the received signal (HOOIO). 

The background fails to teach wherein the synchronization subsymbols is 
generated by dividing a synchronization symbol. However Ma teaches dividing a 
synchronization symbol into subsymbols (1|0017, 1|0090. The header symbol is 
interpreted to be a synchronization symbol). 

Therefore taking the combined teachings of the background and Ma as a whole, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the step of Ma into the method of the background. The 
motivation to combine Ma and the background would be to provide fast and accurate 
initial synchronization (1|0023 of Ma). 



Application/Control Number: 10/573,044 Page 9 

Art Unit: 2611 

Re claim 7, the modified invention of the background teaches a data reception 
method wherein the step of estimating the characteristics for each of the transfer paths 
includes estimating a frequency error occurring in each of the transfer paths (frequency 
error estimating sections 912 and 913 in fig. 18 of the background) from a correlation 

between the received signal demodulated for each of the reception antennas and the 
synchronization subsymbol included in the received signal (HOOIO of the background), 
and 

the data reception method further includes, after the step of estimating the 
characteristics for each of the transfer paths, correcting a frequency of the received 
signal based on the estimated frequency error (frequency correcting section 915 and 
916 in fig. 18 of the background, 1|001 1 of the background). 

Re claim 8, the modified invention of the background teaches a data reception 
method wherein the step of correcting the frequency of the received signal includes: 
calculating a frequency correction value for correcting the received signal (frequency 
correcting sections 915 and 916 in fig. 18 of the background), for each of the reception 
antennas, by weighted-averaging the estimated frequency error occurring in each of the 
transfer paths (averaging section 914 in fig. 18 of the background, 1|001 1 of the 
background); and 

correcting the frequency of the received signal based on the calculated frequency 
correction value for each of the reception antennas (HOO1 1 of the background), and 
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outputting the received signal having the corrected frequency (1|001 1 of the background, 
R1 and R2). 

Re claim 10, the modified invention of the background teaches a data reception 
method wherein the received signal includes propagation coefficient estimation symbols 
orthogonal to each other between each of the transmission antennas (Sref in fig. 19 of 
the background) as symbols for estimating inverse functions (element 917 in fig. 18 of 
the background) of propagation coefficients possessed by the plurality of transfer paths 
between the transmission antennas and the reception antennas (HOO1 1 of the 
background), and 

the data reception method further includes, after the step of correcting the 

frequency of the received signal (frequency correcting sections 915 and 916 in fig. 18 of 
the background), estimating the inverse function of the propagation coefficient for each 
of the plurality of transfer paths (element 917 in fig. 18 of the background) based on the 
propagation coefficient estimation symbol included in the received signal (HOO1 1 of the 
background) having the corrected frequency (1|001 1 of the background, R1 an R2), and 
based on the estimated inverse function, separating signals transmitted from the 
plurality of transmission antennas from the plurality of received signals (1|001 1 of the 
background, T1 and T2). 
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Re claim 1 1 , tlie modified invention of the bacl<ground teaches a data reception 
method further comprising, between the synchronizing and demodulating step 
(demodulators 910 and 91 1 in fig. 18 of the background, HOOIO of the background) and 
the step of calculating the characteristics for each of the transfer paths (demodulators 
918 and 919 in fig. 18 of the background), 

estimating a frequency error included in the demodulated received signal for 
each of the reception antennas (elements 912 and 913 in fig. 18 of the background, 
HOOIO of the background), based on a correlation between the received signal 
demodulated by the synchronizing and demodulating step for each of the reception 
antennas (elements 912 and 913 in fig. 18 of the background perform correlation), and 
the synchronization symbol synthesized from the synchronization subsymbol included in 
the received signal (the transfer frames in fig. 19 of the background include the 
synchronization symbols); 

calculating an average frequency error with respect to the plurality of received 
signals by weighted-averaging the estimated frequency errors (averaging section 914 in 
fig. 18 of the background, HOOIO of the background); and 

a second correcting step of correcting the frequencies of the plurality of received 
signals based on the calculated average frequency correction value (frequency 
correcting sections 915 and 916 in fig. 18 of the background, 1|001 1 of the background). 
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Re claim 13, tlie modified invention of the bacl<ground teaches a data reception 
method wherein, in the synchronizing and demodulating step (demodulators 910 and 
911 in fig. 18 of the background), in order to achieve synchronization between the 
plurality of reception antennas, a single reception local oscillator common to the 
reception antennas or a plurality of reception local different among the reception 
antennas (oscillator 909 in fig. 18 of the background), is used. 

Re claim 16, the claimed limitations recited have been analyzed and rejected 
with respect to claim 6. It would be obvious to have an apparatus to perform the 
method as claimed in claim 6. 

5. Claim 9 rejected under 35 U.S.C. 103(a) as being unpatentable over 
background of applicant's specification (hereby referred to as the background) 
and Ma et al (US20030072255) in view of Funamoto et al (US20050147186). 

Re claim 9, the modified invention of the background fails to teach a data 
reception method wherein, in the step of estimating the frequency error, a received 

symbol timing is generated based on a weighted average of peak timings of correlation 
values between the received signal and the synchronization subsymbol included in the 
received signal. 

However Funamoto teaches in the step of estimating the frequency error (1|0208, 
clock-frequency error calculation), a received symbol timing (1|0208, time change rate) is 
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generated based on a weighted average of peak timings (1|0208, averages the changes 
of the peak timings). It would be obvious to take the peak timings from the output of 
correlators 912 and 913 in fig. 18 of the background). 

Therefore taking the modified teachings of the background and Ma with 
Funamoto as a whole, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the step of Funamoto into the method of 
the background and Ma. The motivation to combine Funamoto, Ma and the background 
would be to cancel inter-symbol interference (HOI 97 of Funamoto). 

6. Claims 12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over background of applicant's specification (hereby referred to as the 
background) and Ma et al (US20030072255) in view of Wilson et al (US7436757). 

Re claim 12, the modified invention of the background fails to teach a data 
reception method wherein the receiving step includes: 

receiving the signals transmitted from the plurality of transmission antennas 
using reception antennas the number of which is larger than the number of the plurality 
of data sequences; 

determining reception levels of the signals received by the larger number of 
reception antennas; and 

selecting or combining the signals received by the larger number of reception 
antennas, depending on the determined reception levels. 
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However Wilson teaches receiving the signals transmitted from the plurality of 
transmission antennas (antennas 11 and 12 in fig. 2) using reception antennas 
(antennas 21-24 in fig. 2) the number of which is larger than the number of the plurality 
of data sequences (it would be obvious to send two data sequences from the two 
transmit antennas); 

determining reception levels of the signals received by the larger number of 
reception antennas (col. 7 lines 40-42, the SNIR is a measure of the signal strength); 
and 

selecting or combining the signals received by the larger number of reception 
antennas (Rx beamformer in fig. 2), depending on the determined reception levels (it 
would be obvious utilize the signals with the highest SNIR). 

Therefore taking the modified teachings of the background and Ma with Wilson 
as a whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the step of Wilson into the method of the background 
and Ma. The motivation to combine Wilson, Ma and the background would be to reduce 
the amount of noise and interference while maximizing the wanted signal energy (col. 6 
lines 37-42 of Wilson). 

Re claim 14, the modified invention of the background teaches a data reception 
method wherein the step of estimating the characteristics for each of the transfer paths 
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includes estimating rougli frequency cliaracteristics for each of the transfer paths 
(HOOIO of the background, the frequency error is interpreted to be a rough frequency 
characteristic), based on the synchronization subsymbol included in the received signal 
demodulated for each of the reception antennas (HOOIO of the background, based on 
the synchronization preamble Ssync), and the 

method further comprises, after the step of estimating the characteristics for each 
of the transfer paths, estimating inverse functions of propagation coefficients possessed 
by the plurality of transfer paths based on the estimated rough frequency characteristics 
of each of the transfer paths (element 91 7 in fig. 18 of the background, IjOOl 1 of the 
background), and separating signals transmitted by the plurality of transmission 
antennas from the plurality of received signal based on the estimated inverse functions 
(HOO1 1 of the background, separates the multiplexed transmitted signals T1 and T2). 

The modified invention of the background fails to teach wherein the frequency 
characteristics are estimated by interpolation of phases and amplitudes of the plurality 
of subcarriers included in the received signal. However Wilson teaches wherein a 
frequency characteristics (col. 2 lines 46-50, the channel estimate) is estimated by 
interpolation of phases and amplitudes of the plurality of subcarriers included in the 
received signal (fig. 1c, col. 2 lines 46-52. It would be obvious that the phase and the 
amplitude of the OFDM symbol be interpolated in time or frequency). 

Therefore taking the modified teachings of the background and Ma with Wilson 
as a whole, it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to incorporate tlie step of Wilson into the method of the background 
and Ma. The motivation to combine Wilson, Ma and the background would be to 
improve channel estimation performance (col. 2 lines 53-57 of Wilson). 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEON-VIET Q. NGUYEN whose telephone number is 
(571)270-1185. The examiner can normally be reached on Monday-Friday, alternate 
Friday off, 7:30AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on 571-272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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